Aminoquinolines and their derivatives are important chemical entities that are widely used as pro-drugs and drugs due to their antimicrobial, cytotoxic and anti-malarial activities etc.
1 Among which, N-alkyl/aryl-6-aminoquinolines attracted the interest of medicinal chemists because of their exceptional significance as potential nootropics.
2 Biochemical studies have shown that these compounds possess good acetyl-cholinesterase inhibitor (AChEI) activity. NSubstituted-6-aminoquinoline has been considered as new lead compound for the discovery of memory and cognition facilitating drugs. Synthetic efforts to attain the 6-amino quinoline (I) based biologically active structures have been studied including the parent compound which itself is a fluorophore (acts as a probe in metabolite identification). Generally, N-substituted-6-aminoquinolines can be obtained by using sodium borohydride to reduce the Schiff's base prepared by condensation of 6-aminoquinoline with different aldehydes. [4] [5] [6] [7] Another method is the palladium-catalyzed C-N coupling between amines and 6-halogenated (or 6-sulfonyl) quinolines. [8] [9] [10] However, all of them have some limitation with respect to expensive starting materials and long reaction times. For example, aldehydes are highly reactive, not stable for air and absent in diversity. Although phenols are diverse to be used in laboratory for amine synthesis, palladium-catalyzed method has serious problems with respect to cost and presence of residual palladium. The lack of an efficient method to facile synthesis of N-substituted-6-aminoquinoline derivatives attracted us to take up their preparation.
In order to study the specific AChEI agents, one needs to synthesize a series of N-substituted-6-aminoquinolines by following convenient strategies that also cover economical aspects. In continuation of our efforts to develop simple and cost-effective methodologies in investigating C-N bond formation from various phenols to anilines via Smiles rearrangement, 11 we herein wish to report a practical one-pot synthesis of N-substituted-6-aminoquinolines from 6-hydroxylquinolines. The amine counterparts would be N-alkyl/ aryl-2-chloroacetamide and the bases used for this reaction include Cs 2 CO 3 and/or K 2 CO 3 in DMF .
6-Hydroxylquinoline (1) is a commercial starting material to start with and very cheaper than 6-aminoquinoline. Nalkyl/aryl 2-chloroacetamides (2) can be easily prepared by acylation of amines with chloroacetylchloride and triethylamine in dichloromethane. The C-N coupling between compound 1 and 2 undergoes a tandem O-alkylation/Smiles rearrangement/hydrolysis sequence. The proposed three-step process has been illustrated in Scheme 1. The compound 1 was etherified with excess base and compound 2 to afford Nalkyl/aryl-2-(quinoline-6-yloxy)acetamide (3). This further underwent Smiles rearrangement to give the intermediate 4.
Finally, hydrolysis of compound 4 yielded us the N-alkyl/ aryl-6-aminoquinolines (5) .
To explore the optimized conditions for this reaction we chose compound 1 and N-benzyl-2-chloroacetamide (2a) as phenol and amine counterparts and the results are represented in Table 1 . It was found that the compound 1 reacted with 1.2 equiv of 2a in the presence of Cs 2 CO 3 in DMF, afforded 5a after 2 h at 150 o C in 68% yield. Changing base from Cs 2 CO 3 to K 2 CO 3 or Na 2 CO 3 sharply decreased the reaction yields (Table 1 , Entry 2 & 3). We have recently established our refurbish results for obtaining arylamines using Smiles rearrangement in presence of K 2 CO 3 and catalytic KI as a better regent system, from phenols (which have Scheme 1. The three-step one-pot process.
Notes electron withdrawing group) that give lower yields with Cs 2 CO 3 . So we have applied the same method to find no better results (Table 1 , Entry 4). It seems not all kinds of phenols follow the same reaction conditions, and position of hydroxyl group may also play major role in producing the desired products. When DMF was replaced with CH 3 CN, we have ended up with isolating only the O-alkyl product (Table 1, Entry 5) . Now, the synthesis of 6-aminoquinoline (I) has been achieved by simple reduction of 5a under standard hydrogenation conditions (Pd/C, H 2 , MeOH, rt) in 68% overall yield from 1. This is found to be an alternative and better method to prepare I, when compared to the less yielding (39%) procedure that involves more than 72 h complex process and usage of hazardous NaH along with CsCO 3 , NMP and DMPU.
12 Thus, our method can be extended in process development for the synthesis of various aminoquinoline derivatives. However, having the optimal reaction conditions in hand, we further explored the scope of C-N coupling in the synthesis of N-alkyl/aryl-6-aminoquinolines from 6-hydroxylquinoline with a series of N-alkyl/aryl-2-chloroacetamide derivatives (Table 2) .
As expected, all the N-substituted-2-chloroacetamide derivatives of both arylamines and alkylamines in this reaction smoothly afforded corresponding C-N coupled products 5a-5j designed for memory-enhancing activity. There is no considerable difference in the yields to obtain N-aryl-6-aminoquinolines either with Cs 2 CO 3 or K 2 CO 3 (Table 2 , Entry 6, 7 and 8). Besides, an electron-donating substituent on the aryl group of 2 brought a small increase in the yield. As a consolidated result, we would like to conclude that an electron withdrawing group in phenols 11f or an electron donating group on the nitrogen of acetamides would favor the Smiles rearrangement sequence to afford corresponding anilines in good yields, where our present study enlightens the later.
In summary, the C-N coupling protocol reported herein represents a convenient and practical synthesis of N-alkyl/ aryl-6-aminoquinolines in a three-step one-pot manner by simple addition of 6-hydroxyquinoline and N-alkyl/aryl-2-chloroacetamides with Cs 2 CO 3 or K 2 CO 3 in DMF at 150 o C via Smiles rearrangement. An electron donating substituent on the nitrogen counterpart would accelerate the rearrangement process to achieve various anilines in good yields. We currently engaged in making a chemical library including multifarious N-substituted-6-aminoquinolines, to be used in The O-alkyl product, N-benzyl-2-(quinoline-6-yloxy)acetamide, was also isolated in 54% yield. Only N-benzyl-2-(quinoline-6-yloxy)acetamide was isolated in 66% yield. C, respectively) in CDCl 3 with chemical shift values reported in δ units (ppm) relative to an internal standard (TMS). IR spectra were recorded on a FT-IR-6300 (JASCO, Japan). Gas chromatography-mass spectrometric (GC-MS) analyses were carried out with a Hewlett-Packard 6890 & 5973 system (AGILENT, USA). Melting points were determined on a digital SMP10 capillary melting point apparatus (SRUAT, UK). Silical gel (70-230 mesh) was used for flash column chromatography. All chemicals were used as delivered from Sigma-Aldrich.
General Procedure for the Synthesis of Compound 5. To a solution of 6-hydroxylquinoline 1 (1.0 mmol, 1.0 eq.) and N-alkyl/aryl 2-chloroacetamides 2 (1.2 mmol, 1.2 eq.) in DMF (8 mL) was added Cs 2 CO 3 /K 2 CO 3 (2.5 mmol, 2.5 eq.) as indicated in Table 2 . The mixture was stirred at 90 o C for 1 h followed at 150 o C for 2 h. Then, the mixture was cooled to room temperature and the solvent was removed under reduced pressure. The residue was adsorbed onto silica gel and purified by flash column chromatography to give the product 5.
N-Benzylquinolin-6-amine (5a) , 1H), 3.88 (s, br, 1H), 3.34-3.44  (m, 1H), 2.08-2.18 (m, 2H), 1.75-1.85 (m, 2H), 1.65-1.74  (m, 1H), 1.36-1.50 (m, 2H), 1.15-1.33 (m, 3H) 
